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Abstract 
The dominant pedagogy for engineering education, especially for numerical subject still remains “chalk and talk”. Recent years 
in engineering education have encouraged teachers to engage their students in various forms of communication. Therefore, this 
paper presents a learning approach towards the environment of the engineering classroom in improving a communication skill.  
The quasi experimental study was conducted involving the engineering students, which comprised one experimental group and 
one control group. The learning process covered a period of 8 weeks for teaching and learning in phase 1 and phase 2. In the 
learning process, students learn how to analyse the unstructured problem given among the small group members and develop an 
idea into the discussion.  Through this approach, students acquire communication skills in generating the ideas.  The role of 
learning approach used to enhance the capability of communication skills among students.  This study was used to measure the 
influence of the communication skills towards the students’ academic achievement and to measure the percentage of the students’
acceptance of this learning approach. The results of this study show that the effects of this learning approach upon the capability 
of students’ communication skills and student learning approach were significant. 
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1. Introduction 
In recent years studies have been conducted in many countries to determine the technical and personal abilities 
required of engineers by today’s industry (Henshaw, 1991; Lang et al., 1999). Today’s engineering graduates need 
to have solid communication and teamwork skills, but they don’t. They require to take in a wider view of the events 
that concern their profession, such as social, environmental and economic subjects, but they haven’t. In the end, they 
are graduating with full knowledge of fundamental engineering science and computer literacy, but they don’t know 
how to apply that in practice (Mills and Treagust, 2003) 
The role of oral communication and social interaction in the teaching and the learning process towards the 
engineering classroom drew attention to studies   (Barwell et al., 2005; Sfard & Kieran, 2001).  The reform 
movement in education places considerable emphasis on the role that classroom discourse can play in supporting 
students’ communication development.  Passed on this emphasis on engineering, communication in the reform 
literature, it is important for teacher educators to be aware of teachers’ conceptions of communication as a vehicle 
for developing learners’ understanding, and realize how they can assist students develop patterns that foster 
communication development (Brendefur and Frykholm, 2000).  Instructors have to develop  students' 
communication by allowing scholars to research thoughts, deepen their understanding of these estimates, and 
establish links within and outside of ideas.   As Cobb, Boufi, McClain and Whitenack (1997) have suggested, the 
current  Central to these interests are various kinds of communication, both verbal and written, that allow learners to 
engage with peers and instructors in the cultivation of enhancing engineering  knowledge. 
2. Literature Review And Hypotheses  
xCommunication 
The evolution of communication relates to the use of linguistic process in both instructor–student encounters and 
in peer group activities. Most institutions will likely prefer to embrace a more revolutionary attack by changing the 
underlying foundation of their educational approach to a new approach of learning utilizing a student centred 
strategy.  Thus, a problem based learning approach was presented in order to foster communication development. 
But why use problem-based learning in Engineering?.   
Fig. 1. A Ecological Model of the Communication Process
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The ecological model of communication (Foulger, 2004), shown in Fig. 1, attempts to provide a platform on 
which these issues can be explored. It maintains that communication happens at the convergence of four 
fundamental constructs: communication between people (creators and consumers) is mediated by messages which 
are created using language within the media; consumed from media and interpreted using language. This model is, 
in many ways, a more detailed elaboration of Lasswell's (1948) classic outline of the study of communication: 
"Who... Says what... in which channel ... to whom ... with what effect". In the ecological model, the "who" are the 
creators of messages, the "says what" are the messages, the "in which channel" is elaborated into languages (which 
are the content of channels) and media (which channels are a part of), the "to whom" are the consumers of messages, 
and the effects are found in several relationships between the primitives, including relationships, perspectives, 
attributions, interpretations, and the continuing development of speech communications and media.
A medium of communication is, in short, the product of a lot of complex interactions between its main 
constituents: messages, people (acting as creators of messages, consumers of messages, and in other offices), 
speeches, and spiritualists. Three of these constituents are themselves complex systems and the subject of entire 
fields of study, including psychology, sociology, anthropology (all three of which study people), linguistics 
(language), media ecology (media), and communication (messages, language, and media). Even messages can be 
seen as complex entities, but its complexities can be described entirely within the scope of linguistic 
communications, media, and the masses who employ them. This ecological model of communication is, in its most 
fundamental reading, a compact theory of messages and the systems that enable them. Messages are the cardinal 
feature of the exemplar and the most fundamental product of the interaction of people, voice communication, and 
spiritualists. But in that respect are other products of the model that build up from that base of messages, including 
(in a rough ordering to increased complexity) observation, learning, interpretation, socialization, attribution, 
perspectives, and relationships. 
xProblem-based Learning 
Problem-based learning (PBL) is one of the student centred approaches and has been taken by a number of 
higher educational institutions in many regions of the world as a method of deliverance. PBL is a total pedagogical 
approach to education that focuses on assisting students develop self directed learning skills. It derives from the 
theory that learning is a process in which the learner actively constructs new knowledge on the foundation of current 
knowledge. PBL provides students with the chance to advance theory and content knowledge and comprehension. 
PBL helps students develop advanced cognitive abilities such as creative thinking, problem solving and 
communication skills (Major, 2001). 
Through Problem-based learning (PBL), students use “triggers” from the problem case or scenario to set their 
own learning targets. Afterwards, they do independently, self directed learning before returning to the group to hash 
out and refine their acquired knowledge. Thus, PBL is not only about problem solving, but instead it uses 
appropriate problems to increase cognition and reason. Group learning facilitates not only the learning of 
knowledge, but as well several other desirable attributes such as communication skills, teamwork, problem solving, 
independent responsibility for learning, sharing information and respect for others. PBL can therefore be thought of 
as a small group teaching method that combines the learning of knowledge with the development of generic skills 
and situations. The presentation of technical material as the stimulant for learning enables students to see the 
relevance of underlying scientific knowledge and principles in technical practice. 
Nevertheless, when PBL is introduced into a curriculum, several other issues in curriculum design and 
implementation need to be undertaken. PBL is generally given in the context of a definite core curriculum and 
integration of basic and sciences. It has implications for staffing and learning resources and requires a different 
approach to timetabling, workload and assessment. Recently, modified PBL techniques have been brought out into 
technical training with actual problem being used as the stimulant for learning. 
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Fig. 2: Flowchart of Problem Solving Process in PBL 
Fig. 2 shows the flowchart of the problem solving process in Problem-based Learning approach. PBL exercises 
typically proceed through four phases – problem presentation, problem investigation, problem resolution and 
procedure evaluation. The problem would be a real-world situation, complex and open ended that will challenge 
higher-order thinking, creativity and students develop creative thinking skills such as cooperative and 
interdisciplinary problem solving. Students learn to work both independently and collaboratively. Even though 
students engage in self-directed learning through PBL, they regularly convene to share, evaluate and critique each 
other’s work during the group meeting. They deal with multiple and often conflicting goals and values, work with 
constraints and determine the most appropriate action to take. 
3. Methodology 
In this study, we aim to identify the mediating force of learning orientation on the relationship between learning 
approach using PBL and communication science. To test the propositions, a field survey using questionnaires was 
carried.
A quasi-experimental pretest-posttest was used in the study. The population for this study consisted 60 students 
of Diploma in Civil Engineering in Malaysian Polytechnics.  From the targeted population, samples were randomly 
divided into two groups of learning method as shown in Fig. 3.  They are group A as an experimental group and 
group B as a control group for the session. The measured dependent variables in this study were the students' skills 
in communication skill and the independent variables were the approach of teaching. The instrument used to 
determine the dependent variables were the pre-test and post-test of (a) Communication Skill  (b) Communication 
Anxiety.
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Fig. 3: Flowchart of Quasi-experimental Design 
This PBL model started with an unstructured problem that given to the group of students. These problems were 
similar in nature to the real problem, but on a smaller scale. Students need to explore the issues of the problem by 
using the statement starters; How to...How might.... to identify the problem (Infor Resources System, 2001). Once 
the problem has been identified, the next step is framing the problem and breaking it down in its component 
elements in order to come up with an initial hypothesis, identifying relevant facts in the case and identifying 
learning issues.  Tutor guidance was provided in the first tutorial sessions.  Each student has an opportunity to 
verbally reflect on their current beliefs about the diagnosis and assume responsibility for particular learning that was 
identified. The students  generate the learning issues based on their analysis of the problem. During this process, 
students focused on what they did not know and hence found out materials in order to solve the problem outside 
class time. The role of the tutor was to facilitate the students as to identify the location of the necessary resources. 
Later on the seance, the all student engages in self-organised learning. There are no assigned texts. Rather the 
students are totally responsible for gathering the information from the available library and computer database 
resources. After self-organised learning, the students meet again to emphasise the purpose of fact finding and 
interviewing as a source of data gathering. At these stages, the student was expected to come up with many ideas 
that might solve the problem. The last parts of the model are creating the final presentation and debrief the problem 
and the students have to share their knowledge during the presentation. Since the process of learning need the 
student movement and communicate actively while gathering information from a variety of sources. 
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4. Results and Discussion 
Table 1 presents the results of Communication Skill after using the PBL Approach.  The skill of students of PBL 
approach was increased compared to the carrying into action of student that applied the formal plan of approach.   
Table 1: Mean Scores for Communication Skill. 
A new approach to 
teaching and learning 
Pre-test 
Communication Skill 
Post-test
Communication Skill 
PBL Approach Mean 
N
SD
61.47 
60 
6.920 
74.50 
60 
9.490 
Conventional Approach Mean 
N
SD
62.95 
60 
8.229 
67.82 
60 
8.516 
Total Mean 
N
SD
62.21 
120 
7.607 
71.16 
120 
9.585 
The results show that the students in the target classes improved their assessed attainment in learning activities 
significantly more than those in the control classes. These results, support the view that the intervention was 
effective in improving student’s communication skill. The student generally engaged more collaboratively, 
enthusiastically and productively in the group activities by actively talking to each other in gathering the ideas. 
Table 2: Mean Scores for Communication Anxiety 
A new approach to 
teaching and learning 
Pre-test 
Communication Anxiety 
Post-test
Communication Anxiety 
PBL Approach Mean 
N
SD
76.42 
60 
9.417 
84.95 
60 
11.236 
Conventional Approach Mean 
N
SD
77.70 
60 
9.566 
78.80 
60 
8.082 
Total Mean 
N
SD
77.06 
120 
9.474 
81.88 
120 
10.223 
The findings related to the study of communication development as reported above, add to a substantial body of 
evidence that teaching children how to use language as an effective tool for collaborative activity has a significant 
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and beneficial effect on their communication anxiety.  These results described the outcomes of the thinking together 
intervention on student’s talk in groups, using pre- and post-intervention comparisons between student in 
experimental and control classes. Basically, these analyses of students talk in groups showed substantial increases in 
the discussion which resembles Exploratory Talk amongst experimental classes.  
5. Conclusion 
Our goal in this paper was to present PBL as an approach model that could encourage the communication skill 
during the learning process. Students who participate in problem-based learning are generally motivated by it and 
demonstrate good communication skills among themselves. They have a better understanding of the application of 
their knowledge in practice and the complexities of other issues involved in the professional practice of 
communication.  Even though students perceived that learning through PBL was difficult, they said that they did 
more thinking by talking than memorizing, understood the lessons better through discussion and could accept this 
method of approach.  The combination of communication skill and technical abilities will enable the students to be 
ready for industry needs when they graduate. 
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